pain while working. He had no limitation on the range of motion of the wrist joint and his grip strength was 41.6 kg. He returned to work 3 months after injury.
INTRODUCTION
Radio-carpal joint dislocation, with or without fracture of the radius, is a very rare injury. Since Böhler 1 reported the first case of a palmar dislocation of the radio-carpal joint without fracture of the radius in 1930, 21 patients with palmar radio-carpal joint dislocation have been reported so far, although the details were given for 14 of them only. In Japan, one case of this dislocation was orally presented, but no detailed paper emergency room of a hospital, where radiographic examination showed a complete right palmar radiocarpal joint dislocation (Figs. 1a and 1b) . The wrist was closed reduced, and a below-elbow cast was applied to the metaphalangeal joint of each finger. He was transferred to Tokyo Medical University 3 days later. When we re-evaluated his wrist joint on radiographic examination, his right radio-carpal joint had redislocated to the palmar side. Closed reduction by longitudinal traction under fluoroscopy was readily performed. However, when the traction was released, dislocation occurred. His right wrist was diffusely swollen and showed a mild, fork-like deformation at presentation. There was no subcutaneous bleeding, was published. We report a case of palmar dislocation of the radio-carpal joint with avulsion fracture of the palmar rim of the radius, together with a review of the literature.
CASE REPORT
A 35-year-old, right-handed, male motorcyclist was injured in a traffic accident on 3 December 2000. He fell and landed on his right palm; his right wrist suffered an extreme dorsiflexion and the forearm was in slight pronation. He had pain in the right wrist immediately after the injury and was taken to an Five days after injury, the instability of the wrist joint was examined under fluoroscopy. Intercarpal instability was not recognised during radial or ulnar flexion. Dislocation was greatly reduced in palmar flexion of the wrist joint ( Fig. 2a ) but easily occurred in dorsiflexion (Fig. 2b) . We thus performed percutaneous pin fixation with 2 radio-scaphoid Kirschner wires to uphold the reduced radio-carpal joint in the neutral position (Figs. 3a and 3b). A belowelbow cast was applied to the metaphalangeal joint of each finger postoperatively. The Kirschner wires and the cast were removed 6 weeks and 7 weeks after operation, respectively. The radio-carpal joint showed good reduction on radiographic examination at 8 weeks postoperatively (Figs. 4a and 4b), but the carpal bones gradually subluxated to the palmar side of the radius. The avulsion fracture of the radius began to form a new joint for the subluxated proximal carpal bones at 6 months after operation. Radiographic examination showed a complete union of the avulsion fracture of the radius but palmar subluxation of the radio-carpal joint still existed at 8 months after operation (Figs. 5a and 5b) . The distal side of the radius formed a new joint so as to fit the curvature of the proximal carpal bones, which dissolved the subluxation position at 14 months after operation. The radio-carpal joint is in a good reduced position at 2 years after operation (Figs. 6a and 6b) .
The patient returned to work 3 months after operation and had no marked disturbance in his daily activities, apart from a slight pain while working, a limitation of the range of motion in the wrist joint (dorsiflexion, 40 degrees; palmar flexion, 30 degrees), and a weak grip strength of 8.1 kg (22.4% of the nonaffected side). Both the range of motion and grip strength recovered as the congruity of the radio-carpal joint improved. Two years postoperatively, the grip strength was 41.6 kg (98.2% of the non-affected side), the wrist dorsiflexion was 90 degrees (90 degrees at the non-affected side), palmar flexion is 80 degrees (90 degrees at the non-affected side), radial flexion was 30 degrees (30 degrees at the non-affected side), and ulnar flexion was 30 degrees (40 degrees at the non-affected side). These results are satisfactory. radio-carpal joint, of whom 21 had palmar dislocation, but only 14 had their details reported. Concerning the mechanism of this dislocation, Rosado 3 suggested in 1966 that this dislocation was an intermediate stage before perilunate dislocation, and it occurred when an external force induced disruption to the radio-carpal ligament but not to the intercarpal ligament. Fehring and Milek 4 described a correlation between this dislocation and congenital carpal anomalies and speculated that this dislocation tended to develop in the presence of palmar-flexed intercalated segment instability as defined by Linscheid et al. 5 Of the 8 patients reported by Böhler, 1 Fehring and Milek, 4 Moneim et al., 6 and Moore and McMahon 7 who were managed with closed reduction followed by cast immobilisation, 3 maintained the reduced position of the radio-carpal joint, as revealed in radiographic examinations at the final consultation. Two of the 3 patients developed osteoarthritic changes, of whom one maintained the reduced position, whereas the other showed subluxation of the radio-carpal joint. Functionally, one patient had a mild pain while working and some limitation of the range of motion in the wrist joint; 4 had decreased grip strengths.
Of the 6 patients treated by surgery, 4 underwent closed reduction followed by percutaneous Kirschner wire fixation, as reported by Dunn, 2 Howard et al., 8 and Thomsen and Falstie-Jensen. 9 The remaining 2 underwent the repair of the injured ligament followed by Kirschner wire fixation, as each reported by Penny and Greene 10 and Fennell et al. 11 Although none of these 6 patients showed subluxation of the radio-carpal joint at the time of the final consultation, one patient had scapholunate dissociation. Concerning wrist function, pain was observed in one patient and decreased grip strength in 2. None of these patients showed limitation of the range of motion in the wrist joint.
Bellinghausen et al. 12 evaluated 2 patients with post-traumatic palmar carpal subluxation, which developed after hyperextension injury of the radiocarpal joint. They described that long-term external fixation is necessary for disruption in the dorsal ligaments of the radio-carpal joint, until complete repair of the soft tissue and ligament. Penny and Greene 10 reported good postoperative results after repair of the disrupted ligament in patients with palmar dislocation of the radio-carpal joint.
In our patient, closed reduction followed by percutaneous Kirschner wire fixation was performed 5 days after injury. A short-arm cast was applied for 7 weeks postoperatively. We observed a subluxation of the radio-carpal joint, a marked decrease in grip strength, and slight limitation in the range of motion at 6 months after operation. All of these may be mainly due to the inability to maintain a reduced position soon after injury. According to Bilos et al, 13 early reduction of the radio-carpal joint and repair of the disrupted ligament should be the treatment of choice for this dislocation. A volar, subluxated radiocarpal joint would create abnormal loading on the distal radial articular surface. A patient with radiographic osteoarthritic changes is likely to have clinical symptoms in the future and may require arthrodesis of the wrist. However, the avulsion fracture of the radius subsequently formed a new joint for the subluxated carpal bones, resulting in a congruity joint. This result was of interest. A long-term followup would reveal the clinical and radiographic progress of the radio-carpal joint and the distal radioulnar joint.
